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Abstract
Background Vertical banded gastroplasty (VBG) has long
been the main restrictive procedure for morbid obesity but
has many long-term complications for which conversion to
Roux-en-Y gastric bypass (RYGBP) is often considered the
best option.
Methods This series regroups patients operated on by three
different surgeons in four different centers. All data were
collected prospectively, then pooled and analyzed
retrospectively.
Results Out of 2,522 RYGBP performed between 1998 and
2010, 538 were reoperations, including 203 laparoscopic
RYGBP after VBG. There were 175 women and 28 men.
The mean BMI before VBG was 43.2±6.3, and the mean
BMI before reoperation was 37.4±8.3. Most patients had
more than one indication for reoperation and/or had
regained significant weight. There was no conversion to
open surgery. A total of 24 patients (11.8 %) developed
complications, including nine (4.5 %) who required reoper-
ation and one death. With a follow-up of 88.9 % after
8 years, the mean BMI after 1, 3, 5, 7, and 9 years was
29.1, 28.8, 28.7, 29.9, and 28.8, respectively.
Conclusions On the basis of this experience, the largest with
laparoscopic reoperative RYGBP after failed VBG, we con-
clude that this procedure can safely be performed in expe-
rienced hands, with weight loss results similar to those
observed after primary RYGBP. In patients with too difficult
an anatomy below the cardia, dividing the esophagus just
above the esophago–gastric junction and performing an
esophagojejunostomy may be a safe alternative to convert-
ing to a Scopinaro-type BPD, obviating the additional long-
term risks associated with malabsorption.
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Introduction
The prevalence of obesity has been growing constantly over
the past 20 years, resulting in an increasing number of
patients undergoing bariatric surgery [1]. In Europe, restric-
tive procedures such as vertical banded gastroplasty (VBG)
and later gastric banding (GB) have been the procedures of
choice until the beginning of this century, when Roux-en-Y
gastric bypass (RYGBP) became progressively more popu-
lar and more recently when sleeve gastrectomy was
introduced.
Restrictive bariatric surgery is associated with a relatively
high long-term failure rate and a high incidence of long-term
complications. After VBG, restriction is sometimes exces-
sive because of too narrow a band and/or the development
of a stricture. This leads many patients to slowly change
their dietary habits to a soft semi-liquid energy-rich diet,
which can cause important weight regain [2, 3]. Others
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tolerate severe restriction less and less, depend on anti-reflux
medications, or even continue to lose weight until they
become underweight. Other late complications are pouch
dilation or staple line disruption. Studies on long-term results
after VBG show that up to more than 50 % of the patients
eventually need redo surgery [3–8]. While restoration of the
initial procedure can sometimes be done safely, it has been
shown that conversion to RYGBP provides better results,
better weight loss or maintenance, and fewer further
complications leading to fewer further reoperations [7, 9–12].
A history of former VBG, especially when done openly,
is considered by many as a relative contra-indication to a
laparoscopic approach for conversion to RYGBP. Indeed the
experience reported in the literature with the latter has been
very limited, with only 11 papers, nine of them reporting on
less than 20 cases [12–22]. The two largest series to date
report on 51 and 105 cases, respectively, showing that
laparoscopy can be used safely in this setting but failing to
provide long-term results [23, 24]. The aim of this paper is
to present our common experience with a large group of
more than 200 patients converted from VBG to RYGBP by
laparoscopy to provide not only short- but also long-term
results and to pinpoint the technical aspects and risks of the
procedure.
Patients and Methods
All patients who underwent reoperative laparoscopic
RYGBP after VBG by three different surgeons in one of
our four centers (Department of Surgery, Regional Hospital
Umberto Parini, Aosta, Italy–Department of Surgery, Uni-
versity Hospital La Louvière, Brussels, Belgium–Depart-
ment of Visceral Surgery, University Hospital CHUV,
Lausanne, Switzerland–Department of Surgery, Regional
Hospital Chablais, Aigle-Monthey, Switzerland) were in-
cluded in this study. Data were collected prospectively in a
database in each center, transferred into a common database
in Switzerland, and analyzed retrospectively.
Indication for reoperation was based on a complete re-
evaluation by a multidisciplinary team including a bariatric
surgeon, an endocrinologist, a dietician, and in most cases a
psychologist. Factors taken into account were the history of
obesity before and after the initial procedure, symptoms relat-
ed to complications of VBG, weight regain, and obesity-
related comorbidities. Preoperative tests included upper gas-
trointestinal endoscopy and an upper gastrointestinal contrast
study to delineate the anatomy (size of the gastric pouch,
location of the esophago–gastric junction and of the vertical
staple line, hiatus hernia) or complications of the primary
procedure (dehiscence of the staple line, esophagitis, stric-
ture). Indication for reoperation was confirmed only after
several visits and dietary counseling. A psychological
evaluation was often undertaken, especially in patients in
whom the indication for reoperation was mainly weight regain
thought to be associated with eating disorders.
Data were obtained on initial weight before and maxi-
mum weight loss obtained after VBG, weight and height at
reoperation, and weight at follow-up visits up to the tenth
postoperative year. Previous reoperations, symptoms, and
complications related to VBG were also recorded.
All procedures were performed laparoscopically. Antibi-
otic and thrombo-embolic prophylaxis was used routinely.
A nasogastric tube was placed and the stomach was emptied
before initiation of the procedure. Access to the abdominal
cavity was obtained after puncture with a Verres needle or
using an open approach, according to the surgeon’s prefer-
ence. The Verres needle was usually placed in the left upper
quadrant, but in individual cases, depending on the location
of previous scars, alternative sites were chosen. After place-
ment of the initial trocar and the optic, a second trocar was
placed, and lysis of adhesions between the abdominal wall
and intra-abdominal content was initiated with scissors or
ultrasonic shears. Once the abdominal wall was completely
free of adhesions, three or four additional trocars were
placed for liver retraction and operating instruments. Further
adhosiolysis was then performed between the left lobe of the
liver, the lesser omentum, and the anterior wall of the
stomach. The right and left crus of the diaphragm were
identified and the angle of His was dissected. The banding
mechanism of the VBG was identified and removed, pro-
vided that it consisted of a silastic ring or an adjustable band
(some patients operated on in Lausanne had an adjustable
band [8]). No effort was made at removing Marlex meshes.
The vertical staple line was identified. Access to the lesser
sac was obtained in most cases by dissecting between the
lesser omentum and the lesser curvature above the band, but
in patients in whom the pouch was relatively short, dissec-
tion was initiated below the band and pursued proximally
after identifying the lesser curve and the lesser sac until the
upper limit of the latter was identified. Adhesions between
the posterior wall of the stomach and the lesser sac were
freed with caution in order to avoid any injury to the pan-
creas. Once preparation of the proximal stomach was
deemed sufficient, formation of the new gastric pouch was
initiated by transecting the stomach horizontally with a
linear stapler, usually of 45 mm in length and with a 3.5-
mm cartridge. Care was taken not to go too close from the
previous vertical staple line in order to allow drainage of the
secretions from the former gastric pouch into the stomach
remnant. After completing posterior dissection between the
stomach and the left crus of the diaphragm, transection of
the stomach was pursued vertically with a linear stapler
using either 3.5- or 4.8-mm cartridges depending on the
thickness of the tissue. In 16 patients, some staple line
reinforcement material was used at this level. Care was
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again taken to always remain at a minimal distance from the
former vertical staple line in order to avoid constructing a
blind stomach pouch (Fig. 1). For the same reason, if the
new vertical staple line came too close to the old one, or any
doubt existed about proper drainage, the upper portion of
the remnant fundus was then resected. The technique de-
scribed earlier was used in the majority of patients. In some
65 of the early patients, however, and in order to avoid the
fibrous tissue in the upper portion of the stomach, no at-
tempt at forming a gastric pouch was made, and transection
was performed across the esophagus immediately above the
esophago–gastric junction.
A 100–150-cm Roux limb was then created after dividing
the proximal jejunum between 30 and 50 cm distally from
the angle of Treitz. Jejunojejunostomy was routinely per-
formed using a linear stapler. The Roux limb was brought in
contact with the gastric pouch in an antecolic or retrocolic
way, and a gastrojejunostomy was performed, either using a
circular stapler or by hand suturing, both according to the
surgeon’s preference. In the 65 patients with esophageal
transection, a circular stapled esophagojejunostomy was
constructed. A methylene blue test to check for leaks at
the gastrojejunostomy was performed in the majority of
patients. Except in a few early patients, all mesenteric
defects were closed using a non-absorbable material, typi-
cally with running sutures. In some patients, a Jackson–Pratt
drain was left in the vicinity of the gastrojejunostomy before
completion of the procedure.
A water-soluble contrast study was performed during the
first postoperative days. If it proved negative for any leak or
stenosis, the patients were then slowly advanced on a semi-
liquid diet and were discharged as soon as the latter was well
tolerated. Low molecular weight heparin was pursued for 2–
4 weeks after surgery, and proton pump inhibitors were
prescribed for at least 1 month. After 1 month, solid food
was progressively allowed according to the patient’s toler-
ance, and the patients were instructed to eat slowly, to take
small bites, and to chew well.
Follow-up included a first postoperative visit after
1 month. Further visits were scheduled at least bi-annually
until the second postoperative year, then at least annually.
Patients who failed to attend scheduled visits were contacted
by mail or phone and urged to do so. Follow-up evaluation
included data regarding weight loss, evolution of comorbid-
ities, and blood tests to check for possible vitamin or min-
eral deficiencies.
Results
A total of 2,522 RYGBP were performed in our four institu-
tions between 1998 and December 2010. Out of these, 538
(21.3 %) were reoperations, including 203 laparoscopic reo-
perative RYGBP after previous VBG. There were 28 men and
175 women, with a mean age of 44.7 years (22–68) at
reoperation.
The mean weight (initial weight) before the first bariatric
procedure (VBG) was 115.5±20.9 kg (SD), which corre-
sponded to a mean initial BMI of 43.2±6.3 kg/m2 (SD). At
reoperation, the mean weight was 99.8±23.8 kg (SD), and
the mean BMI was 37.4±8.27 kg/m2 (SD). The main indi-
cations for reoperation are summarized in Table 1. Many
patients, however, had more than one reason to be reoper-
ated on (Table 2). Thirty-one patients had already undergone
some revision of their VBG. The interval between VBG and
conversion varied from one to more than 18 years, with a
mean of 110 months.
All procedures were completed by laparoscopy, without
conversion. The mean operative duration was 209 min
(115–360 min). A total of 24 patients (11.8 %) developed
at least one complication (Table 3), of whom nine required
reoperation. There was a significant difference in the overall
complication rates between the centers: 8.3 vs 27.6 vs 13.8 %,
p00.01 chi-square test), but not if only major complications are
considered (3.4 vs 10.3 vs 3.4%, p00.24). Of interest is that the
highest rates were noted in the center with the least overall
experience in laparoscopic bariatric surgery. There was no
difference in the rate of postoperative complications between
patients who already had undergone revisional surgery before
gastric bypass and those who had not. One patient (0.5 %) died
from septic complications related to incarceration, on the third
postoperative day, of an incisional hernia which had been left
Fig. 1 Ideal placement of staple lines and places at risk from which a
minimal distance must be preserved in order to avoid constructing a
blind pouch
Table 1 Primary reason for reoperation
Indication Number Percent, %
Weight regain 124 61.1
Severe late food intolerance 46 22.7
Gastro-esophageal reflux 19 8.6
Insufficient weight loss 11 5.5
Band slippage (Mc Lean VBG) 2 1.0
Band erosion 1 0.5
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unrepaired at the time of surgery. Another patient, who devel-
oped leaks both at the gastrojejunostomy and the jejunojeju-
nostomy, required several reoperations but was eventually
discharged after 60 days.
At the time of this writing, duration of follow-up was at
least 3 years in 153 patients, at least 5 years in 94, and at
least 8 years in 27. At the same time intervals, 79.1, 90.4 and
88.9 % of the eligible patients, respectively, were available
for follow-up. Results in terms of weight loss are depicted in
Figs. 2, 3, 4, and 5. Figure 2 shows the evolution of excess
BMI loss (EBMIL) in relation to the initial BMI, and Fig. 3
shows the evolution of the mean BMI. Figure 4 shows the
distribution of BMI over time. Patients who underwent
reconstruction with esophagojejunostomy maintained a sim-
ilar or even better weight loss throughout the study period
when compared with those in whom a small gastric pouch
was constructed and who had a gastrojejunostomy as in
standard RYGBP (Fig. 5). Late complications developed in
23 (11.6 %) patients and are detailed in Table 4. Fourteen
(7.1 %) of these patients required surgery for correction.
Discussion
VBG was introduced in the late 1970s as an alternative to
gastric bypass [25] in an attempt to provide similar weight loss
with less morbidity. Despite its wide initial adoption, and
satisfactory early results, VBG caused a high proportion of
long-term complications, both anatomic (staple line disrup-
tion, stricture of the stoma, pouch dilatation) and functional
(severe food intolerance, gastresophageal reflux disease). Al-
so, many patients tended progressively to modify their eating
habits and switch to a liquid or semi-liquid energy-rich diet.
Along with these complications or dietary changes, several
patients progressively regained weight. During the late 1980s
and early 1990s, several randomized studies have shown the
superiority of gastric bypass over VBG [2, 26–30] not only in
terms of weight loss but also with respect to long-term
morbidity. VBG, however, has remained as one of the most
Table 2 All complications leading to reoperation after VBG
Type of complication Number Percent, %
Weight regain 128 63.1
Gastro-eosphageal reflux 96 46.8
Food intolerance 68 33.5
Staple line disruption 58 28.6
Pouch dilatation 35 17.2
Stricture 22 10.8
Insufficient weight loss 11 5.5
Band erosion 4 2
Band slippage (after Mc Lean) 2 1
Volvulus of the pouch 2 1
Esophageal dilatation 1 0.5
Recurrence of comorbidity (diabetes) 1 0.5
Large para-esophageal hernia 1 0.5
Table 3 Early complications
Type of complications Number Percent, %
Leak at the gastrojejunostomy 6 2.9
Leak at the jejunojejunostomy 2 1
Intestinal obstruction 4 1.9
Intra-abdominal abscess 1 0.5
Intraluminal hemorrhage 2 1
Urinary tract infection 1 0.5
Bronchopneumonia 3 1.5
Trocar site infection 1 0.5
Respiratory failure 1 0.5
Intraoperative diaphragmatic tear 1 0.5
Others 2 1
Total patients with complication(s) 24 11.8
Fig. 2 Evolution of the percentage of excess BMI loss (EBMIL) in
relation to the initial (pre-VBG) BMI. Ini pre-VBG, Min minimum
EBMIL obtained at any time after VBG but before revision, Pre-
revision EBMIL at revision
Fig. 3 Evolution of the BMI (±SD) over time. Ini pre-VBG, Min
minimum BMI obtained at any time after VBG but before revision,
Pre-revision BMI at revision
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commonly performed bariatric operations in several European
countries, particularly in Switzerland and Belgium, and
laparoscopic techniques have been developed in the 1990s
[31, 32] until it was largely replaced as a purely restrictive
procedure by laparoscopic gastric banding.
Several complications of VBG eventually require surgi-
cal correction because of weight regain or severely impaired
quality of life. Revisional bariatric surgery is usually con-
sidered as risky and has been associated with relatively high
complication and mortality rates compared with primary
bariatric surgery. Morbidity rates in the range of 20–50 %
have regularly been reported after open revision [9–12,
33–35]. After VBG, revision can include repair of the ana-
tomical defect (i.e., re-stapling for staple line dehiscence),
conversion to another procedure, or even simple reversal,
although the latter is almost inevitably associated with pro-
gressive weight regain. Whereas correction of the anatomi-
cal defect is usually possible when complications arise after
VBG, several authors have shown conversion to RYGBP as
a more effective re-do procedure in these cases because it
leads to better weight loss and maintenance and is associated
with fewer further long-term complications, hence the re-
duced need for repeated re-do surgery [9–12].
Revisional bariatric surgery is technically challenging.
Numerous difficulties are related to the altered anatomy
and adhesions, and identifying previous staple lines is not
always easy, especially after undivided VBG. The presence
of fibrotic tissues makes staple lines fragile and more prone
for leakage. It has been shown that multiple prior procedures
increase the risks to develop postoperative complications
and especially major morbidity [36]. In the largest series
reported so far, including 218 patients all reoperated by
laparotomy except for two, the mean operative time was
almost 5 h, and serious postoperative complications devel-
oped in 26 % of the patients, with a 0.9-% mortality and a 9-
day mean postoperative stay [12]. With the hope that the
reduced operative trauma, together with the magnification
provided by the laparoscopic approach, would contribute in
decreasing the overall operative risks and shorten the hos-
pital stay, several authors have attempted to perform these
difficult reoperations using a laparoscopic approach. The
first successful experience, reported 10 years ago, included
seven reoperative RYGBP, six after previous open VBG
[13]. Isolated case reports or small series reported within
the next few years, typically including patients with various
primary procedures, confirmed the feasibility and safety of
the laparoscopic approach for reoperative RYGBP, with a
reduced overall morbidity (from 0 to 22 %) and a much
lower major complication rate (0–12.5 %) compared with
the figures reported after open redo surgery [14–16, 18, 37,
38]. In series with a high conversion rate, however, overall
morbidity remained high [19].
Revisional RYGBP after VBG is considered to be more
challenging than after GB, one obvious reason for this being
the fact that the majority of VBG have been performed
through laparotomy, whereas most GB were done by laparos-
copy. Additionally, the dissection required for VBG is more
extensive, and the latter includes permanent staple lines. Most
published series on laparoscopic revisional RYGBP include
mostly patients with prior GB and only a small number of
patients after VBG, with 80 cases distributed among nine
series [12–22, 39]. Cadière et al. compared the results of 362
Fig. 4 Evolution of the distribution of BMI over time
Fig. 5 Comparison of the BMI after revisional RYGBP between
patients with esophagojejunostomy (O-J) and those with a gastric
pouch and gastrojejunostomy (G-J). *p<0.05
Table 4 Long-term complications
Type of complication Number Percent, %
Stricture at the gastrojejunostomy 3 1.5
Marginal ulcer 7 3.5
Internal hernia 5 2.5
Bowel occlusion (adhesions) 2 1.0
Trocar site hernia 1 0.5
Incisional hernia (after laparotomy) 1 0.5
Intussusception 1 0.5
Strangulated umbilical hernia 1 0.5
Gastro-gastric fistula 1 0.5
Gastro-cutaneous fistula 1 0.5
Symptomatic gallstones 1 0.5
Recurrent abdominal pain 2 1.0
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primary RYGBP with 108 revisions, including 51 patients
who originally had a VBG [23]. Operative time was longer
(194 versus 109 min, p<0.001) and overall morbidity was
higher (22.2 versus 10.2 %, p<0.001) in reoperated patients,
especially with respect to leaks at the gastrojejunostomy (12
versus 4.4 %, p00.004), a difference the authors attribute to
fibrosis and ischemia related tomore extensive dissection. The
largest experience with laparoscopic revisional RYGBP after
VBG has been reported last year by Gagné et al. [24] with a
series including 105 patients. Their median operative time
(175 min) was slightly shorter than ours. There was no mor-
tality, although early complications developed in 20 patients
(19 %), of whom ten (9.5%) required reoperation. Our 11.8 %
early complication rate compares very well with that reported
in both of these series. It is also lower than that seen after open
revisional RYGBP. In fact, it is not much higher than the
complication rate seen after primary gastric bypass in several
recent reports [40–43]. The differences we observed in our
complication rates between centers, with the highest rate in the
center with the least bariatric experience (although the surgeon
had been a leading expert in advanced laparoscopic surgery
for several years), underline the fact that these difficult proce-
dures should only be performed by very experienced not only
laparoscopic but also bariatric surgeons. As in the two afore-
mentioned reports, our commonest complication was leak at
the gastrojejunostomy, the incidence of which (2.9 %) is twice
as high as that after primary RYGBP. This is probably related
to tissue scarring and fibrosis in the area of the proximal
stomach and ischemia related to extensive dissection. Al-
though we try to always avoid stapling in obviously abnormal
tissue and/or across previous staple lines, we usually use
higher staple height (4.8 versus 3.5 mm) for division of the
proximal stomach in redo patients to accommodate for the
greater tissue thickness. We also fire the staplers very slowly
to allow tissue fluid to move away from the staple line, which
improves closure of the staples. We have recently introduced
staple line reinforcement to further reduce our leak rate but
cannot yet conclude whether this precaution is of any benefit.
The only patient who died in our experience did so from
the septic consequences of small bowel obstruction and
necrosis due to an unrecognized incarcerated incisional her-
nia. Another patient who developed the same complication
was diagnosed and reoperated rapidly, with good outcome.
In asymptomatic patients with incisional hernia after previ-
ous surgery, omental fat usually fills the defect(s). Once the
adhesions have been taken down, and if the defect is not
repaired, there is a great risk of repeated herniation. The
altered anatomy after gastric bypass increases not only the
risk of small bowel herniation but also the difficulties in
diagnosing small bowel obstruction [44]. In order to avoid
this risk, some authors advocate incisional hernia repair at
the end of the procedure, even if a mesh has to be used [44,
45]. If hernia sites are not repaired before completing
revisional gastric bypass, a great index of suspicion must
exist if anything goes wrong, and the possibility of incar-
ceration must be kept in mind. We recently had to reoperate
on a redo patient (not included in this series) on the first
postoperative day because of an incarcerated small bowel
hernia. The hernia was reduced and laparoscopic repair with
a mesh was successfully performed.
In order to avoid acute dilatation of the gastric remnant in
the setting of postoperative obstruction, some authors advo-
cate the routine placement of a gastrostomy tube, which can
also be used for enteral feeding if required [24]. We do not
believe this to be necessary in the majority of patients since
postoperative obstruction is unusual. It would unnecessarily
expose many patients to the potential complications of gastro-
stomy. We strongly suggest placing one, however, in patients
who require early revision because of postoperative occlusion.
In Cadière’s experience, long-term complications were
also more frequent after reoperative RYGBP, with a higher
anastomotic stricture rate (18.5 versus 5.5 %, p<0.001),
especially after GB (26.1 versus 7 % after VBG, p00.01).
Long-term results in terms of weight loss, however, were
similar to those obtained after primary RYGBP [23]. Stric-
ture was again the commonest late complication in Gagné’s
experience [24]. In our series, only three patients developed
anastomotic stricture, all treated by endoscopic dilation. We
have no explanation for this low rate, which may be related
to the surgical technique used for gastrojejunostomy
(mechanical circular stapled anastomosis in most patients).
Gastric mucocele can develop as a complication of revi-
sion after VBG, and it has been reported after both conver-
sion to RYGBP or to duodenal switch [22, 46, 47]. It results
from stapling too close to the previous staple line or even
across it, thereby forming a closed pouch with no commu-
nication with the rest of the stomach (pouch or remnant).
When dividing the proximal stomach, great care must be
taken to identify the former vertical staple line and to remain
on its right side, leaving at least a few millimeters between
the edge of the pouch and the former staple line so that any
small gastric portion left on the right of the former staple
line is drained into the former pouch and through the outlet
of the former gastroplasty (Fig. 1). In case of doubt, one
must not hesitate to resect the upper portion of the remnant,
including the upper portion of the former staple line.
We seem to be the first group to report on long-term
results after revisional gastric bypass. Long-term weight loss
is comparable to that seen after primary gastric bypass, with
a mean BMI remaining around 30 up to 10 years after
revision. The number of patients with very long follow-up,
however, is still limited so that definitive conclusions about
long-term weight loss should be interpreted with caution.
Interestingly, patients operated early on with an esopha-
gojejunostomy maintained a lower mean BMI than their
counterparts with a pouch and a standard gastrojejunostomy
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throughout the study period, although the difference lost
statistical significance beyond 48 months. In patients with
a difficult anatomy at the upper portion of the stomach, with
important scarring and fibrosis, conversion to a Scopinaro-
type biliopancreatic diversion, which obviates dissection in
this area, is sometimes regarded as a safer option than
conversion to a standard gastric bypass. From our experi-
ence, however, we conclude that dividing the esophagus just
above the cardia and performing an esophagojejunostomy
may be a safe alternative to conversion to BPD. The overall
complication rate is similar (9.2 versus 13 %, p00.43), the
incidence of leaks is the same, and it does not jeopardize the
results of RYGBP in terms of weight loss.
Conclusions
On the basis of this experience, the largest so far with
laparoscopic reoperative RYGBP after failed VBG, we con-
clude that this procedure can safely be performed in expe-
rienced hands, with an acceptable morbidity and mortality.
Results in terms of weight loss are similar to those observed
after primary RYGBP [31]. In patients with too difficult an
anatomy just below the cardia, dividing the esophagus just
above the esophago–gastric junction and performing an
esophagojejunostomy may be a safe alternative to convert-
ing to a Scopinaro-type BPD, obviating the additional long-
term risks associated with malabsorption.
Disclosure None of the authors has any conflict of interest in relation
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